MEMOIRS   ON   THE
spite of the most perfect vacuum which I could produce in my receiver, I have always seen the thermometer placed in it rise to a most marked degree when air from the other rushed into it; and I cannot avoid the conclusion that the heat does not come from the traces of air which may possibly be present. Being convinced of this important fact, that the higher the vacuum in a receiver so much the greater is the amount of heat set free when the exterior air enters, I sought to determine by exact experiments what relation there was between the heat absorbed in one of the receivers and that set free in the other, and how these changes in temperature depended upon the differences in density of the air. For brevity's sake I shall call •"No. I" the flask in which is enclosed the gas which is made ithe subject of experiment; and "No. 2," that which is empty. It is in the first that cold is produced ; in the second, heat. In each experiment I have noted exactly the thermometer out-,side and the barometer; but, as one varied only between 19° and 21° C., and the other between Om.755 and Om.765, the corrections which should be made to the results are quite small, and can be neglected. In order to see what connection there was between the densities of the air and the changes of temperature which are due to differences of density, I used in succession air whose density decreased as the numbers 1, -J-, J-, ietc. In order to do this, after having made air pass from .receiver No. 1 into the empty receiver No. 2,1 renewed the vacuum in the latter, and waited until there was complete .equilibrium of temperature between them both. Since the two receivers had equal volumes, the density of the air was sthus reduced one-half. On opening the cocks, the air was again divided between the two flasks, and the density was reduced to one-quarter. I could have carried the reduction in a similar .manner to |, ^ etc.; but I stopped at -J-, because below that the changes in temperature, which continued to diminish, could have been observed accurately only with the greatest difficulty. The following table contains the means of the re-.sults of six experiments which I made on atmospheric air :
.Density of Air Expressed                Cold Produced in                     Heat Produced In
by the Barometer.                           Flask No. 1.                             Flask No. 2.
Om.76                                   0°.61                                  0°.58
Om.38                                   0°.84                                  0°.84
Om.19                                   0°.20
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